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* NOTICES * 

JPO and NCI PI are no^ responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

* 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The lighting system which offers the projection beam of radiation, 

The supporting-structure object which supports the patterning device which acts so that said 
projection beam which has a pattern in the cross section may be given. 
The substrate table holding a substrate, 

It is lithography equipment equipped with the projection system which projects the beam by which 
patterning was carried out on the target components of said substrate. 

It can move relatively by at least one actuator system. At least one sensor system with which it is a 
collision protection system for avoiding the collision between the 1st component of said equipment, 
and the 2nd component, and said collision protection determines said the 1 st and 2nd relative 
positions and/or rates of components of said equipment, So that it may prevent said 1st and 2nd 
components* approaching it more mutually when said sensor system determines that said the 1 st and 
2nd relative positions and/or rates of components show the possibility of a collision, and moving 
Lithography equipment characterized by having the controller which controls said actuator system. 
[Claim 2] 

Said 1st component is said substrate table. Said at least one sensor system It is constituted so that the 
location and rate of said substrate table may be measured. Said controller Equipment according to 
claim 1 constituted based on the information on the location of an obstruction that the location 
measured from at least one sensor and a rate, and said table may be received, and the information on 
the stopping distance of said table so that the rate of said substrate table may be controlled. 
[Claim 3] 

Said controller is equipment according to claim 1 constituted so that said actuator system may be 
controlled in order to ensure that the distance by which it was measured between said 1st and 2nd 
components ensures that it is still larger than the predetermined minimum distance, and/or the 
measured rate does not exceed predeteraiined maximimi velocity. 
[Claim 4] 

Said sensor system is claims 1 and 2 constituted so that it may be perpendicular to the optical axis of 
said projection system and the relative position of said 1st and 2nd components may be measured, or 
equipment given in 3 . 
[Claim 5] 

Equipment according to claim 4 with which said projection system is equipped with two or more 
optical engines, equipment is equipped with further two or more collision protection systems, and 
each collision protection system avoids the collision between one of said the optical engines as said 
1st component, and said substrate as said 2nd component. 
[Claim 6] 

The hghting system which offers the projection beam of radiation. 

The supporting-structure object which supports the patterning device which acts so that said 
projection beam which has a pattern in the cross section may be given. 
The substrate table holding a substrate. 

It is lithography equipment equipped with the projection system which projects the beam by which 
patterning was carried out on the target components of said substrate. 
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Equipment characterized by the collision protection system for avoiding the collision between said 
1 st component and 2nd component of said equipment which may be caused in the 1 st direction 
parallel to the optical axis of said projection system by the relative motion of the 1st and 2nd 
components. 
[Claim 7] 

It is equipment according to claim 6 connected to said 1st component by at least one shock absorber 
for relative displacement [ as opposed to / said collision protection system is further equipped with 
the rim which projects across at least one edge of said 1st component in said 1st direction, and / said 
1 st component in said rim ]. 
[Claim 8] 

Equipment according to claim 6 or 7 said whose 1st component is said projection system and said 
whose 2nd component is said substrate table. 
[Claim 9] 

Equipment according to claim 6 or 7 said whose 1st component is said substrate table and said 
whose 2nd component is said projection system. 
[Claim 10] 

The step which offers a substrate. 

The step which offers the projection beam of radiation using a lighting system. 

The step which uses a patterning device in order to give the projection beam which has a pattem to 

the cross section, 

It is the device manufacture approach containing the step which projects the beam to which 

patterning of the radiation was carried out on the target part of said substrate. 

The step which measures the location and/or rate of said migration component, 

The step which detemiines the time of the collision between the migration components of equipment 

and an obstruction occurring. 

The approach characterized by the step which controls migration of said migration component so 
that the violence of a collision may be avoided or reduced. 
[Claim 11] 

Said step to measure measures the location and rate of said migration component, and it is a pan. 
The step in comparison with the location of the obstruction known in the location and rate which 
were measured, and the halt location of the migration components known. 

The approach containing the step which controls the rate of said migration component according to 
the result of said comparison according to claim 10. 
[Claim 12] 

Said step to measure measures the rate of said migration component which measure the distance 
between said migration components and said obstructions, and faces to/or said obstruction, and it is a 
pan, 

An approach including controlling the rate of said migration component to ensure that/or the 
measured rate does not exceed predetermined maximum velocity so that it may ensure that the 
measured distance is larger than the predetermined minimimi distance according to claim 10. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the device manufacture approach which uses Uthography equipment and 

lithography equipment. 

[B ackground of the Invention] 

[0002] 

Lithography equipment is a machine which applies a desired pattern on the target components of a 
substrate. Lithography equipment can be used in manufacture of an integrated circuit (IC). In that 
situation, it can be used in order that pattern NINGU devices, such as a mask, may generate the 
circuit pattem corresponding to the layer according to individual of IC, and image formation of this 
pattern can be carried out on the target components (for example, some one or more dies are 
included) on the substrate (for example, silicon wafer) which has the layer of a radiation 
susceptibility ingredient (resist). Generally, a single substrate includes the network of the adjoining 
target components exposed continuously. The lithography equipment known contains the so-called 
stepper irradiated when each target component exposes the whole pattem on target components by 
one actuation, and the so-called scanner irradiated by each target component's scanning a pattem by 
the projection beam in the predetermined direction (the "scan" direction), and on the other hand 
scarming a substrate to anti-parallel in parallel with this direction synchronously. 
[0003] 

Migration of a table, for example, a mask, or a substrate table is controllable by the degree of 
freedom (advancing side by side in alignment with three shafts which intersect perpendicularly 
mutually, and surrounding revolution of those shafts) of only 6 between manufacture processes. 
Migration can be performed by being high-speed. The kinetic energy of a table is high at high speed, 
and there is an inclination for a collision to damage expensive components in the elaborateness of 
equipment. A collision may be generated in some situations. For example, 
It is as horizontal as the wall of the equipment which specifies the field where a table can move, 
other tables in multi-stage equipment (these equipments have two or more tables which operate in 
the same field) — horizontal — and 

For example, it is as perpendicular as the components of the image formation system which is a lens. 

[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0004] 

The object of this invention is reducing the breakage which avoids a collision or is caused by such 
collision. 

[Means for Solving the Problem] 
[0005] 

If this invention is caused like 1 voice, lithography equipment will be offered, and it is the 
lithography equipment. 

The lighting system which offers the projection beam of radiation. 

The supporting- structure object which supports the patterning device which acts so that the 
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projection beam which has a pattern in the cross section may be given. 
The substrate table holding a substrate, 

It has the projection system which projects the beam by which patterning was carried out on the 
target components of a substrate. 

It can move relatively by at least one actuator system. At least one sensor system with which it is 
characterized by the colUsion protection system for avoiding the collision between the 1st 
component of equipment, and the 2nd component, and said collision protection determines said the 
1 St and 2nd relative positions and/or rates of components of equipment. So that it may prevent said 
1 St and 2nd components' approaching it more mutually when said sensor system determines that said 
the 1 St and 2nd relative positions and/or rates of components show the possibility of a collision, and 
moving It has the controller which controls said actuator system. 
[0006] 

Offer of a collision protection system enables zero to reduce them, or all breakages over the 
components related to the collision in lithography equipment are minimized. In a collision, 
expensive restoration cost cannot be worn and lithography equipment can return to it by very sUght 
manufacture loss time amoimt at manufacture. 

[0007] 

In one advantageous example of this invention, said 1st component is said substrate table. Said at 
least one sensor system is constituted so that the location and rate of said substrate table may be 
measured. Based on the information on the location of an obstruction that the location measured 
from at least one sensor and a rate, and a table may be received, and the information on the stopping 
distance of a table, said controller is constituted so that the rate of said substrate table may be 
controlled. 
[0008] 

A collision protective device performs next the active role which ensures that a collision cannot be 
generated. The location of the table to the location of the obstruction known determines the 
maximum velocity with which the table was permitted. If close to an obstruction, the rate which 
faces to an obstruction will be restricted to small magnitude. The actual rate permitted is calculated 
from stopping distance. Thus, restricting a rate ensures that there is always sufficient stopping 
distance, in order to avoid a collision. Furthermore, in the worst case where a collision occurs, a rate 
becomes small and restricts breakage. 
[0009] 

In the further advantageous example of this invention, in order that the measured rate may ensure not 
exceeding predetermined maximum velocity as the distance by which it was measured between said 
1st and 2nd components ensures that it is still larger than the predetermined minimum distance 
and/or, said controller is constituted so that said actuator system may be controlled. 
[0010] 

The value by which distance and/or a rate were measured makes it possible to control a table within 
a predetermined limit. The minimum distance offers the margin of safety for avoiding a collision. A 
limit of maximum distance restricts the maximum kinetic energy, and reduces the breakage which 
arises from a collision. When both a rate and distance are measured, a limit of a rate can be set as the 
value which can be slowed down by insurance before a collision, and distance should become 
smaller than the minimum distance. 
[0011] 

A controller can be a switch which only carries out the power down of the actuator which moves the 
1st and/or the 2nd component, when a predetermined limitation is exceeded. Distance should 
become smaller than the allowed minimum distance at arbitration, and urgent braking or migration 
of hard flow can be started using a shock absorber or an actuator. 
[0012] 

According to the further mode of this invention, lithography equipment is offered, and it is the 
lithography equipment, 

The lighting system which offers the projection beam of radiation, 

The supporting-structure object which supports the patterning device which acts so that the 
projection beam which has a pattern in the cross section may be given, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/29/2006 



JP,2004-343120,A [DETAILED DESCRIPTION] 



Page 3 of 13 



The substrate table holding a substrate, 

It has the projection system which projects the beam by which patterning was carried out on the 
target components of a substrate. 

It is characterized by the collision protection system for avoiding the collision between the 1 st 
component of equipment and the 2nd component which may be caused in the 1 st direction parallel to 
the optical axis of said projection system by the relative motion of the 1st and 2nd components. 
[0013] 

This invention can follow and can avoid the collision between a perpendicular direction (one [ or ] of 
two or more of the optical engines which make a projection system), for example, a projection 
system, and a substrate. 
[0014] 

In one example of this mode, said collision protection system is further equipped with the rim which 
projects across at least one edge of said 1st component in said 1st direction, and a rim is connected to 
said 1 st component by at least one shock absorber for the relative displacement to said 1 st 
component. 
[0015] 

When a collision occurs, a rim moves to the 1st component and, on the other hand, a shock absorber 
restricts the force transmitted to a shock absorber. Therefore, the 1 st component is protected from 
breakage, when a collision occurs. The at least one shock absorber can be active or passive, for 
example, can operate by the eddy current by the viscous force in an oil shock absorber, and 
electromagnetic force, or friction. Instead, the at least one shock absorber can deform according to 
elastic deformation or plasticity deformation. If shock absorbers are elastic types, such as a shape 
memory metal in which for example, a superelastic property is shown, a rim will return after an 
impact in the location before that. Lithography equipment can retum to manufacture by minimal 
delay next. 
[0016] 

According to the further mode of this invention, the device manufacture approach is offered, and it is 
the device manufacture approach. 
The step which offers a substrate, 

The step which offers the projection beam of radiation using a lighting system. 

The step which uses a patterning device in order to give the projection beam which has a pattern to 

the cross section. 

The step which projects the beam to which patterning of the radiation was carried out on the target 
part of a substrate is included. 

The step which measures the location and/or rate of said migration component, 

The step which determines the time of the collision between the migration components of equipment 

and an obstruction occurring, 

It is characterized by the step which controls migration of said migration component so that the 

violence of a collision may be avoided or reduced. 

[0017] 

The breakage caused in the components of the equipment accompanying a collision can be reduced 
next. The buffer force absorbs the force of an impact, in order to ensure that dissipate kinetic energy 
and the components accompanying a collision are not damaged. 
[0018] 

The location and/or rate which were measured can be used and the time of a collision occurring can 
be predicted. For example, migration components are movable to the safety distance around other 
components. Instead, migration components are promptly movable so that it may stop before hitting 
an obstmction. 
[0019] 

When it is determined that a collision is likely to occur, damping force can be impressed in order to 
reduce the rate of migration components. Ideally, damping force suspends migration, before all 
collisions occur. However, if migration is not suspended, the kinetic energy of migration components 
will be reduced again and the breakage on subsequent will be reduced. A damper is preferably 
equipped with the 1st and 2nd braking members and the release mechanism which detaches and 
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holds the 1st and 2nd braking members. The 1st and 2nd braking members It goes mutually, bias is 
carried out, when contacting mutually, damping force is generated, and a release mechanism is 
constituted so that said braking member can contact a braking release signal mutually at the time of a 
carrier beam or a power failure. 
[0020] 

The step which is measured according to the advantageous example of this invention can measure 
the location and rate of said migration component, and an approach is , 

The step in comparison with the location of the obstruction laiown in the location and rate which 

were measured, and the halt location of the migration components known. 

The step which controls the rate of S2ud migration component according to the result of said 

comparison is included. 

[0021] 

Therefore, a rate is controllable to make always sufficient stopping distance possible, in order to 
avoid a collision. 

[0022] 

The step which is measured according to the further advantageous example of this invention 

measures the distance between migration components and said obstmction, and can measure the rate 

of said migration component which face to/or said obstruction, and an approach is , 

It includes controlling the rate of migration components to ensure that/or the measured rate does not 

exceed predetermined maximum velocity so that it may ensure that the measured distance is larger 

than the predetermined minimxmi distance. 

[0023] 

Although specific reference can be made on these descriptions about the activity of the lithography 
equipment in manufacture of IC, the lithography equipment indicated by this description can have 
other application, such as manufacture of the advice about the optical system and magnetic domain 
memory which were accxraiulated and a detection pattern, a flat-panel display (for example, LCD), 
the thin film magnetic head, etc. What is considered that the activity of the arbitration of the 
vocabulary [ in / about such altemative application / in this contractor / this description ] "a wafer" or 
a "die" is the same semantics as the respectively more general vocabulary "a substrate" or 
respectively more general a "target part" is understood. The front stirrup of exposure can be 
processed for the substrate referred to on these descriptions later with a truck (tool which generally 
develops the resist which applied the resist layer to the substrate and was exposed), METOROROJT, 
or an inspection tool. If suitable, disclosure of this description is applicable to such a substrate 
processing tool and other substrate processing tools, Furtfiermore, a substrate can be processed once 
or more, in order to make for example, the multilayer IC, and refer to the substrate which contains 
the layer in which a large number were already processed again for the vocabulary substrate used on 
these descriptions. 
[0024] 

The vocabulary "radiation" and the "beam" which are used on these descriptions include ultraviolet- 
rays (UV) radiation (for example, it has the wavelength of 365nm, 248nm, 193nm, 157nm, or 
126nm) and extreme-ultraviolet-rays (EUV) radiation (for example, it has the wavelength of the 
range of five to 20 nm), and the electromagnetic radiation of all the types that contain particle beams, 
such as an ion beam or an electron beam, in a list. 
[0025] 

the vocabulary "a patterning means" used on these descriptions makes a pattern into the target part of 
a substrate ~ like — etc. ~ it should be widely interpreted as what refers to the device which can be 
used in order to give the projection beam which has a pattern to the cross section. The pattern given 
to a projection beam should care about that it is not necessary to correspond to the pattem of the 
request in the target part of a substrate at accuracy. Generally, the pattem given to a projection beam 
corresponds to the specific stratum functionale in the device made by target parts, such as an 
integrated circuit. 
[0026] 

A patterning device can be permeability or reflexibility. The example of a patterning device contains 
a mask, programmable Miller Alley, and the programmable LCD panel. A mask may be set to 
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lithography, is known and contains the mask of the type of binary, a mutual phase shift, the 
decreased phase shift, and the hybrid mask various type in a list. Using matrix arrangement of Miller 
with Miller Alley's programmable small example, the tilt of Miller small [ each ] can be carried out 
according to an individual so that the radiation beam which comes in the different direction may be 
reflected. Thus, patterning of the reflected beam is carried out. In each example of a patterning 
device, a supporting-structure object can be a frame or a table. It can be fixed if needed, a frame or a 
table can be movable, and a patteming device can ensure that it is in a desired location for example, 
about a projection system. It can be considered that the activity of the arbitration of the vocabulary 
"reticle" in this description or a "mask" is the same semantics as the more general vocabulary "a 
patteming device." 
[0027] 

The vocabulary "a projection system" used on these descriptions should be widely interpreted as 
what includes the projection system containing the catadioptric optical system for other factors, such 
as an activity of the immersion fluid for a dioptrics system, a reflected light study system, and the 
exposure radiation that will be used, for example if suitable, or a vacuous activity, various type. It 
can be considered that the activity of the arbitration of the vocabulary "a lens" in this description is 
the same semantics as the more general vocabulary "a projection system." 
[0028] 

a lighting system — moreover, the optical component part containing the refraction for orienting, 
fabricating or controlling the projection beam of radiation, an echo, and a catadioptric optical 
component part various type ~ it can include — such a component part -r moreover, it is collectively 
[ as a "lens" ] single and can be referred to below. 
[0029] 

Lithography equipment can be a type which has two (dual stage) or more substrate tables (and/or, 
two or more mask tables). In such a "multi-stage" machine, an additional table can be used for 
juxtaposition, or a reserve step can be performed on one or more tables, and, on the other hand, other 
one or more tables are used for exposure. 
[0030] 

Lithography equipment can be a type immersed with the liquid which has the comparatively high 
refractive index of water etc. again, as a substrate is filled up with the space between the last 
component of a projection system, and a substrate. An immersion fluid object is applicable again 
among other space in lithography equipment, for example, a mask and the 1st component of a 
projection system. Since the numerical aperture of a projection system is increased, the immersion 
technique is well known to this contractor. 
[0031] 

With reference to an attached drawing, only an example explains the example of this invention. 
[0032] 

In a drawing, a corresponding reference mark shows corresponding components. 

[Example] 

[0033] 

"Example 1" 

Drawing 1 shows the outline of the lithography equipment by the specific example of this invention. 
Equipment, 

Lighting system (lighting system) IL which offers the projection beam PB of radiation (for example, 
UV radiation or DUV radiation). 

The 1st supporting-structure object MT which is connected to the 1st arrangement device PM for 
arranging a patteming device to accuracy to Item PL, and supports the patteming device (for 
example, mask) MA (for example, mask table) 

The substrate table WT which is connected to the 2nd arrangement device PW for arranging a 
substrate to accuracy to Item PL, and holds Substrate (for example, wafer which covered the resist) 
W (for example, wafer table) 

On the target part C of Substrate W (for example, one or more dies are included), it has the 
projection system (for example, refraction projection lens) PL which carries out image formation of 
the pattern given to the projection beam PB by the patteming means MA. 
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[0034] 

As shown in this description, equipment is a transparency type (for example, a transparency mask is 
used). Instead, equipment can be a reflective type (for example, programmable Miller Alley of a type 
which was referred to by **** is used). 
[0035] 

A lighting system IL receives the beam of the radiation from the radiation source SO. The radiation 
source and lithography equipment can be separate entities when the radiation source is an excimer 
laser. In such a case, it is not thought that the radiation source forms some Uthography equipments, 
but a radiation beam is passed from the radiation source SO to a Ughting system IL by the beam 
sending-out system BD equipped with suitable orientation Miller and/or a beam expander, for 
example. When the radiation source of the radiation source is a mercury lamp in other cases, it can 
be the one part of equipment. If the radiation source SO and a lighting system EL are required, they 
can be called a radiation system with the beam sending-out system BD. 
[0036] 

A lighting system IL can be equipped with the adjustment device AM which adjusts the angle 
intensity distribution of a beam. Generally, even if there are little intensity distribution in the pupil 
side of a lighting system, an outside and/or the direction range of the diameter of the inside 
(generally called sigma outer and sigma inner, respectively) can be adjusted. Furthermore, generally 
a lighting system IL is equipped with other component parts with various Integrators IN, Capacitors 
CO, etc. A lighting system offers the beam to which the radiation which has the desired homogeneity 
and intensity distribution in the cross section which are called the projection beam PB was adjusted. 
[0037] 

Incidence of the projection beam PB is carried out to the mask MA held on the mask table MT. Mask 
MA is reversed and the projection beam PB passes the lens PL which puts the focus of a beam 
together on the target part C of Substrate W. The substrate table WT is movable to accuracy with the 
2nd arrangement device PW and position-sensor IF (for example, interferometer device) so that it 
may be located in a different target part C in the path of Beam PB. Similarly, between scans, after 
searching mechanically from a mask library as opposed to the path of Beam PB, the 1st arrangement 
device PM and other position sensors (not clearly shown by drawing 1 ) can be used in order to 
arrange Mask MA to accuracy. Generally, migration of the object tables MT and WT is realized by 
the long stroke module (coarse arrangement) and short stroke module (fine arrangement) which form 
some arrangement devices PM and PW. However, in the case of a stepper, (in contrast with a 
scanner), it can connect only with a short stroke actuator, or the mask table MT can be fixed. 
Alignment of Mask MA and the substrate W can be carried out using the mask alignment marks Ml 
and M2 and the substrate alignment marks PI and P2. 
[0038] 

The shown equipment can be used in the following desirable modes. 

1 . In step mode, the mask substrate table MT and WT has stood it still intrinsically, and, on the other 
hand, the whole pattem given to the projection beam is projected on the target part C by one 
actuation (namely, single static exposure). The substrate table WT is shifted in X and/or the direction 
of Y a degree so that a different target part C can be exposed. In step mode, the maximum size of the 
field exposed restricts the size of the target part C by which image formation is carried out by single 
static exposure. 

2. On the other hand in scan mode, the pattem given to the projection beam is projected on the target 
part C by scanning the mask substrate table MT and WT synchronously (namely, single dynamic 
exposure). The rate and direction of the substrate table WT over the mask table MT are determined 
by amplification (cutback) of the projection system PL, and the image reversal property. In scan 
mode, the maximum size of an exposure field restricts the width of face (it can set to a non-scanning 
direction) of the target part in single dynamic exposure, and, on the other hand, the die length of a 
scan motion determines the height (it can set to a scanning direction) of a target part. 

S. In other modes, the mask table MT stands it still intrinsically, and has held the programmable 
patterning device, and the substrate table WT is moved or scanned, while the pattem given to the 
projection beam is projected on the target part C. In this mode, generally the radiation source made 
into the shape of a pulse is used, and if the programmable patterning device is required, it will be 
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updated between the radiation pulses which it is after each migration of the substrate table WT, or 
are followed between scans. This mode of operation is easily applicable to the mask loess 
lithography which uses programmable patterning devices, such as programmable Miller Alley of the 
type mentioned above. 
[0039] 

It combines to the above-mentioned mode used or completely different mode used, and/or 

deformation can also be used. 

[0040] 

Drawing 2 is the top view of the wafer table WT equipped with the crash protection rim 2. The side 
elevation of the crash protection rim 2 and the wafer table WT is shown in drawing 3 . When a 
projection and an impact occur outside from the edge of the wafer table WT, a rim 2 is carried so 
that it can move to the wafer table WT. 
[0041] 

At least one shock absorber connects a rim 2 to the wafer table WT. In this example, a shock 
absorber consists of superelastic shape memory metals. For example, it is a metal from the group of 
the alloy known as "Nitinol" which consists of almost equal mixture of nickel (it is 55% at weight), 
and titanium. When oil, the shock absorber based on an elastic spring, or an impact occurs, the shock 
absorber constituted so that elastic deformation might be carried out is possible for other 
configurations of a shock absorber. If a rim hits an obstruction, it will move to the wafer table WT. A 
shock absorber is compressed and the force of the impact which reaches the wafer table WT is 
reduced. In this example, as for the activity of a superelastic shape memory metal, a shock absorber 
makes it possible to reduce a dimension and weight to altemative altemative. 
[0042] 

Drawing 4 shows the configuration of the shock absorber 4 of one side of the crash protection rim 2. 
Two shock absorbers 4 are carried in two comers of the wafer table WT, and connect the wafer table 
WT and a rim 2. A rod 8 is attached in the crash protection rim 2, and it is restricted so that it may 
move to single direction by the linearity bearing 6. Thus, the impact from which it separated from 
the core so that it might be shown by the arrow head 10 spreads imiformly between two shock 
absorbers 4. Unless a rod 8 and a bearing 6 exist, it concentrates on one shock absorber 4, and the 
impact from which it separated from the core does not spread uniformly. (It rotates and a rim 2 tends 
to move in the direction of the force at a list) The crash stroke about the impact from which it 
separated from the core is longer than the impact of the core which shows the problem of a design. 
[0043] 

The physical design of a shock absorber must take into consideration the maximvun crash stroke 
permissible in the maximum force which may be transmitted to the wafer table WT, and a list, 
without generating the kinetic energy which may be followed on an impact and the force, and 
breakage. As long as possible, the small thing of a crash stroke is desirable, and it reduces the 
distance to which a rim 2 must project on the outside of the wafer table WT, and makes smaller and 
lighter structure possible. 
[0044] 

A crash rim incorporates the arrangement device which ensures being in a right location at the time 
of the usual actuation, and returning to the right location after a collision again. The location of the 
crash rim to a table is supervised by the crash detection sensor. When a collision occurs, a crash 
detection sensor detects that the rim moved, and stops a manufacture process. 
[0045] 

Although drawing 4 shows only the rim 2 prepared in the one side of the wafer table WT, if structure 
is required, it is applicable to both sides. Furthermore, although the structure of the crash rim about 
the wafer table WT was indicated, it is applicable similarly to the mask table MT. 
[0046] 
"Example 2" 

Drawing 5 shows the structure instead of the crash rim of the 1st example. Structure is the same as 
the 1st example except for the difference shown below. 

[0047] 

In this example, the crash rim 2 extends on all the side faces of the wafer table WT as single piece 
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structure. Two shock absorbers 4 are connected between the side face of the furthest rim 2 from the 
wafer table WT of the direction of X, and the side face of the opposite wafer table WT. The 
connection material 12 of a couple connects the side face of the furthest crash rim 2 from the wafer 
table WT of the direction of Y with the side face of the furthest wafer table from the side face of the 
crash rim 2 through a pin connection. The connection material 12 forms a parallelogram 
configuration and is connected in the location still more distant than the wafer table WT in the 
direction of +X on the crash rim 2. The connection material 12 is the spring with which stress was 
applied in advance, therefore when the larger force than the stress applied in advance is impressed, it 
deforms only in the direction of Y. 
[0048] 

This structure enables a device to extend the force of the collision from which it separated from the 
core in the direction of X between shock absorbers 4. In the direction of X, the force of the superior 
direction of Y of an impact is small, and smaller than the stress applied in advance. Therefore, the 
connection material 12 does not deform in a parallelogram configuration, and does not rotate. This 
prevents the revolution of the crash rim 2 and extends the force uniformly between shock absorbers 
4. 

[0049] 

Since the force is larger than the stress applied in advance, connection material 12 selyes function as 
a shock absorber about the impact of the direction of Y. However, since it can rotate, the crash rim 2 
does not have the device which extends the force of the impact from which it separated from the core 
between two connection material 12 in the direction of Y. 
[0050] 

The structure of a crash rim is optimized based on an obstruction with the inclination turned on the 
wafer table WT, when moving in multi-table equipment. Drawing 6 shows two wafer tables WTl 
and WT2 which move in multi-table equipment. A migration field is demarcated with the rectangle 
wall 14. The wafer table WT 1 may collide with a wall 14 or other wafer tables WT 2. + The impact 
from which it separated from the core of arbitration in X and the direction of -X spreads uniformly 
between shock absorbers 4 with the parallelogram assembly of the connection material 12 as 
mentioned above. - In the direction of Y, the wafer table WT 1 can hit a wall. The impact of the 
arbitration in this direction follows, crosses the crash protection rim on that side face, and spreads 
uniformly. + In the direction of Y, the wafer table WT 1 can hit other wafer tables WT 2. However, 
the slight space between two wafer tables in this situation causes a small crash rate and the low crash 
force rather than it can set in the direction of X. Therefore, in order to extend the force uniformly 
between the connection material 12, it is possible to absorb the force, without establishing a 
compensation device. (The general crash stroke in the direction of +Y is 3mm.) 
[0051] 

In this example, the spring which was merely able to apply stress to two shock absorbers and 
beforehand [ two ] is required. This makes it possible to make whole structure lightly and cheap. 
Structure is optimized so that the revolution in the direction which has more the collision whose 
crash rim separated from the core in possibility may only be prevented. The structure of this example 
can be easily constituted so that the crash protection about a mask table may be offered. 
[0052] 
"Example 3" 

Drawing 7 is the top view of the structure of the crash protection rim by the 3rd example of this 
invention. Structure is the same as the 1st example except for the following publications. 
[0053] 

The crash protection rim 2 of a single piece is connected to the wafer table WT by eight shock 
absorbers 16. Like the 1st example, although a shock absorber 16 consists of superelastic shape 
memory metals, oil or an elastic spring buffer can be used instead. Each comer of a crash protection 
rim has two shock absorbers attached on the common feature. The shock absorber from each comer 
of a rim is connected with a triangle configuration in the location of the wafer table WT. 
[0054] 

A shock absorber 16 operates deflection and a hauling load under a compression load only at the 
time of a carrier beam. Therefore, two shock absorbers operate, when a collision in one side face of a 
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crash protection rim occurs. In actuation, a shock absorber 16 operates like the spring with which 
stress was applied in advance, and only when the crash force is larger than the stress applied in 
advance, it deforms. Since the load is larger than the stress applied in advance, a wire vertical to the 
crash direction does not deform. 
[0055] 

The stress applied to beforehand [ of x and the direction of y ] is not necessarily equal. Both the ratio 
of the collision force with the possibility of x directions over the collision force with the possibility 
of the direction of y and the x:y ratio of a rim dimension can be used in order to optimize the ratio of 
the stress appHed to beforehand [ of x:y ]. 
[0056] 

The structure of an example can be easily constituted about a mask table. A rectangle configuration 
can also be used although the triangle configuration of a shock absorber was indicated. 
[0057] 
"Example 4" 

Drawing 8 shows the 4th example of this invention. The configuration of this example is the same as 

that of the 1 st example except for the following publications. 

[0058] 

The wafer tables WT3 and WT4 form some multi-stage equipments, and move in the common area 
demarcated with a wall 20. In this example, a crash protection rim is not prepared in the wafer tables 
WT3 and WT4. At least one sensor (not shown) actually measures the location and rate of the wafer 
tables WT3 and WT4. 
[0059] 

A controller calculates the rate at which the max of the wafer tables WT3 and WT4 is permitted by 
using the location of a possible obstruction. A possible obstruction is formed with other wafer tables 
WT 4 and walls 20 about the wafer table WT 3 in drawing 8 . A controller calculates the rate at 
which max is permitted by the distance firom the wafer table WT to an obstruction being used for it. 
In this example, the linear relation of the distance and the maximum velocity of a direction to the 
obstruction shown in drav^ng 9 is used. The border line in drawing 8 shows this relation to the wafer 
table WT 3 to apply. Drawing 8 shows that a wall 20 is close to the wafer table WT 3 in the direction 
of -X. In this direction, maximum velocity is restricted only to about 0.4 m/s. However, the only 
obstructions are other wafer tables WT 4 which separated more distantly than 100mm in the 
direction of +X. The rate with which max is permitted in this direction is 2m/s. 
[0060] 

Thus, by controlling a rate, the kinetic energy of the wafer table WT 3 is controllable so that a 
collision becomes small in the situation which may be generated more. Furthermore, before reaching 
an obstruction, maximum velocity is set up so that the wafer table WT 3 may enough be enabled to 
stop. Urgent braking is started in the situation that the controller determined that a collision might 
occur, this urgent braking ~ electromagnetism ~ it can be started by the eddy current, fiiction, and 
other devices. A suitable urgent damping device can be equipped with two damping devices by 
which were carried on the carrier of a table and bias was carried out, for example toward the braking 
bar with the mechanical spring. For example, the release mechanism containing an electromagnet 
vacates spacing fi'om a braking bar between anticipated use, holds a braking shoe, and releases a 
braking shoe for a braking signal fi-om a controller at the time of a carrier beam. A release 
mechanism is constituted so that a braking shoe may be automatically released again at the time of a 
power failure. Instead, a rate can be reversed when a collision may occur. 
[0061] 

Other maximum velocity profiles other than the maximum velocity profile in drawing 9 can be used. 
A rate profile is calculable using the information on the stopping distance in each rate. This gives the 
nonlinear change to a rate profile. 
[0062] 

The crash protection rim of the 1st to 3rd above-mentioned example can also be prepared in the 
lithography equipment equipped with the maximum velocity system by which this example was 
controlled. 
[0063] 
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"Example 5" 

The 5th example of this invention is shown in drawing 10 . The configuration of this example is the 
same as the 1st example except for the following publications. In this example, the wafer table WT 
drives by the flat-surface motor 22 on the magnet plate 24. A flat-surface motor is controlled by the 
degree of freedom of 6 times (advancing side by side of the shaft which intersects perpendicularly 
with mutual [ three ], and surroimding revolution of these shafts). Miller Brock 26 is carried on the 
wafer table WT, in order to use it, when carrying out aUgnment of the wafer to the projection lens 
PL. • 
[0064] 

The light source 28 is attached in one side face of equipment, and the corresponding detector 30 is 
attached in the side face of the opposite hand of equipment. The light source 28 and a detector 30 are 
arranged immediately imder the projection lens PL. Therefore, if Miller Brock 26 approaches the 
projection lens PL, the light source will be hidden selectively or thoroughly. 
[0065] 

The gap sensor 32 is formed in the bottom edge of a wafer table. These gap sensors 32 measure the 
distance fi-om the pars basilaris ossis occipitalis of the flat-surface motor 22 to the magnet plate 24. 
This offers indirect measurement of the distance from Miller Brock's 26 crowning to the projection 
lens PL. (The height with which the wafer table WT which is the distance firom the magnet plate to 
the projection lens PL, and Miller Brock 26 were combined is known.) 
[0066] 

In actuation, a controller supervises the output from the light source detector 30 and the gap sensor 
32, in order to determine Miller Brock's distance from the projection lens PL. In the usual actuation, 
a wafer table is controlled to maintain the wafer table WT by the minimum distance from the 
projection lens PL. If it is determined that Miller Brock 26 is too close to the projection lens PL, an 
emergency shut down can be started. It is active or, for turning OFF a power source and making 
possible the thing which impress damping force and for which gravity slows down a table, an 
emergency shut down may be passive. Instead, the wafer table WT is below movable automatically 
immediately, in order to avoid the danger of a collision. 
[0067] 

A vertical rate is measured by the gap sensor 32 again. A controller reduces the breakage caused by 
the collision at the time of restricting the rate of the perpendicular direction of the wafer table WT, 
therefore next generating. Since the wafer table WT approached Miller Brock 26 too much, when an 
emergency shut down occurs, the rate of the greatest perpendicular direction can be chosen so that 
the slowdown by gravity may suspend the wafer table WT before a colUsion occurs. 
[0068] 

Drawing 1 1 shows the top view of the configuration of laser as the light source 28 in this example. 
Although the whole field range imder the projection lens PL is offered, the exposure field 32 is not 
affected. 
[0069] 

Although this example was indicated using a vertical distance and a vertical rate, it is also applicable 
in other directions. 
[0070] 
"Example 6" 

The 6th example of this invention is shown in drawing 12 . The structure of the 6th example is the 

S2mie as the 5th example except for the following publications. 

[0071] 

In this example, the mechanical limiter 34 is carried above the wafer table WT. A limiter 34 has the 
reg carried on the bearing 38, and a reg makes it possible to move freely horizontally in the magnet 
plate 24 top. However, a bearing 38 makes impossible migration of the perpendicular direction of the 
arbitration of a limiter 34. The mechanical limiter 34 follows horizontal migration of the wafer table 
WT on the magnet plate 24. 
[0072] 

When migration of the wafer table WT is too high, a lobe 36 engages with the top bar of a limiter 34, 
and prevents migration of all perpendicular directions; The collision of a perpendicular direction 
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with the projection lens PL cannot be generated. 
[0073] 

Although actuation of a limiter preventing the component part of the projection lens PL from the 
breakage in a coUision, when engagement of a limiter 34 and a lobe 36 is intense, the wafer table 
WT may be damaged. For this reason, a gap sensor supervises the gap between the flat- surface motor 
22 and the magnet plate 24 as indirect measurement of the gap between a lobe 36 and a limiter 34. 
Distance can be restricted to the value to which a vertical rate minimizes the possibility of breakage 
over the wafer table WT, when a lobe 36 may engage with a limiter 34. 
[0074] 
"Example T 

The 7th example of this invention is shown in drawing 13 . The structure of the 7th example is the 

same as the 5tti example except for the following publications. 

[0075] 

In this example, the crash protection rim 40 is formed on a criteria frame. The crash rim 40 is 
perpendicular, is movable to a criteria frame, and is carried on a criteria frame by the shock absorber 
42. In order that the lower part side of the crash rim 40 may absorb a collision, only a larger distance 
than the required maximum crash stroke extends imder the projection lens PL with a shock absorber. 
[0076] 

In the collision between Miller Brock 26 and the projection lens PL, a shock absorber 42 is 

compressed to absorb the force of an impact. 

[0077] 

The design of a crash rim is aimed at a required crash stroke and following and making into min 
distance in which a lower part must extend [ the crash rim 40 ] from the projection lens PL with a 
shock absorber. Indirect measurement of the distance between the crash rim 40 and Miller Brock 26 
is offered by the gap sensor 32. With this information, a vertical rate can be restricted when distance 
is small, it reduces the kinetic energy of all collisions, and makes the crash stroke of a shock 
absorber 42 smaller. 
[0078] 

The technique mentioned above in the 3rd example from the 1 st example is applicable to the crash 
rim 40 so that the crash which separated from the core may be coped with. 
[0079] 
"Example 8" 

The 8th example of this invention is equipment for carrying out lithography printing on the 2mx0.5m 
glass plate used with flat-panel displays, such as a big substrate, for example, LCD etc. Substrate W 
is carried on the substrate table W, and is scanned by the machine in the direction of Y. A substrate 
is carried in optical engine OE- 1 to two or more OE-n in the state of an array alternate on a wrap 
frame, image formation of each optical engine is carried out only on a part with a small substrate, 
and a perfect array is a wrap about the whole substrate width of face. Since the surface smoothness 
of Substrate W is inadequate, each optical engine is movable regardless of a Z direction by the 
actuator 41, and the image projected with each optical engine can converge the best on a substrate 
front face. When especially the definitive element of an optical engine is a micro-lens array, the 
working distance of an optical engine and a substrate can be made very small compared with the 
height change in a substrate front face. In order to attain a high throughput, a substrate is movable at 
high speed. Therefore, the danger of the collision between an optical engine and a substrate exists. 
[0080] 

Therefore, each optical engine can be equipped with the mechanical crash protection system 42, and 
a crash protection system can be similar with the crash protection system of the 1st to 3rd example 
constituted so that it may be required for the data which an optical engine moves rather from a 
substrate table, the 6th example, or the 7th example. Furthermore, the sensor 43 by which an optical 
engine determines the distance between the optical engine OE and Substrate W is formed. When 
distance falls below a predetermined insurance limit, an actuator 41 operates an optical engine in 
insurance height so that lower part migration and/or lifting of arbitration may be suspended. The 
damping device of fail-safe can also be engaged. Like the 4th example and the 5th example, an 
insurance limit can respond to the passing speed of an optical engine and/or a substrate. A sensor 43 
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is the front location of the optical engine in the direction of scan Y, and detects the relative height on 
the front face of a substrate so that the alarm which the part into which the arbitration of a substrate 
went up precedes preferably may be given. A sensor can be the same sensor as the sensor used in 
order to control a focus, or a separate sensor. A sensor suitable type contains the level sensor well 
known for these industries, such as lithography, an interferometer sensor, a capacity sensor, and an 
air gage. 
[0081] 

Although the specific example of this invention was mentioned above, it will be understood that it 
can carry out except this invention having been indicated. A publication does not mean restricting 
this invention. 
[0082] 

For example, the description of various examples is combinable. The system of the 4th example to 
the 7th example can be provided especially with the crash protection rim of the 1st example to the 
3rd example. 

[Brief Description of the Drawings] 
[0083] 

[Drawing 1] The lithography projection equipment by the example of this invention is shown. 
[Drawing 2] It is the top view of the crash rim by the 1st example of this invention. 
[Drawing 3] It is the side elevation of the crash rim by the 1st example of this invention. 
[Drawing 4] It is the top view of the impact from which the core to the crash rim by the 1 st example 
of this invention separated. 

[Drawing 5] It is the top view of the configuration of the shock absorber by the 2nd example of this 
invention. 

[Drawing 6] It is the top view of the relative position of two wafer tables in multi-stage equipment 
by the 2nd example of this invention. 

[Drawing 7] It is the top view of the configuration of the shock absorber by the 3rd example of this 
invention. 

[Drawing 8] The maximum velocity field of a substrate table pair by the 4th example of this 
invention is shown. 

[Drawing 9] It is the graph which shows change of the maximum velocity which has the distance 
from the obstruction in the 4th example of this invention. 

[Drawing 10] The Hthography equipment by the 5th example of this invention is shown. 
[Drawing 11] It is the top view of the sensor array by the 5th example of this invention. 
[Drawing 12] The lithography equipment by the 6th example of this invention is shown. 
[Drawing 13] The lithography equipment by the 7th example of this invention is shown. 
[Drawing 14] The lithography equipment by the 8th example of this invention is shown. 
[Description of Notations] 
[0084] 

2 40 Crash protection rim 
4, 16, 42 Shock absorber 
6 Linearity Bearing 
8 Rod 

1 0 Arrow Head 
12 Connection Material 
14 Rectangle Wall 
20 Wall 

22 Flat-Surface Motor 
24 Magnet Plate 
26 Miller Brock 
28 Light Source 
30 Detector 
32 Gap Sensor 
34 Mechanical Limiter 
36 Lobe 
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3 8 Bearing 
41 Actuator 
43 Sensor 

AM Adjustment device 

BD Beam sending-out system 

BP Projection beam 

C Target part 

CO Capacitor 

IF Position sensor 

IL Lighting system 

IN Integrator 

Ml , M2 Mask alignment mark 

MA Mask 

MT Mask table 

OE-1, OE-n Optical engine 

P 1 , P2 Substrate alignment mark 

PB Projection beam 

PL Projection system 

PM 1 st arrangement device 

PW 2nd arrangement device 

SO Radiation source 

W Substrate 

WT Substrate table 

WTl, WT2, WT3, WT4 Wafer table 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use ot this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**'^* shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0083] 

[Drawing 1] The lithography projection equipment by the example of this invention is shown. 
[Drawing 2] It is the top view of the crash rim by the 1 st example of this invention. 
[Drawing 3] It is the side elevation of the crash rim by the 1st example of this invention. 
[Drawing 4] It is the top view of the impact from which the core to the crash rim by the 1st example 
of this invention separated. 

[Drawing 5] It is the top view of the configuration of the shock absorber by the 2nd example of this 
invention. 

[Drawing 6] It is the top view of the relative position of two wafer tables in multi-stage equipment 
by the 2nd example of this invention. 

[Drawing 7] It is the top view of the configuration of the shock absorber by the 3rd example of this 
invention. 

[Drawing 8] The maximum velocity field of a substrate table pair by the 4th example of this 
invention is shown. 

[Drawing 9] It is the graph which shows change of the maximum velocity which has the distance 
from the obstruction in the 4th example of this invention. 

[Drawing 10] The lithography equipment by the 5th example of this invention is shown. 
[Drawing 1 1] It is the top view of the sensor array by the 5th example of this invention. 
[Drawing 12] The lithography equipment by the 6th example of this invention is shown. 
[Drawing 13] The lithography equipment by the 7th example of this invention is shown. 
[Drawing 14] The lithography equipment by the 8th example of this invention is shown. 

[Translation done.] 
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